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Abstract
We consider the partition function of super Yang-Mills theories defined on T2 × Σg.
This path integral can be computed by the localization. The one-loop determinant is
evaluated by the elliptic genus. This elliptic genus gives trivial result in our calculation.
As a result, we obtain a theory defined on the Riemann surface.
1 Introduction and Summary
Studying theories which are compactified on some lower dimensional manifolds often has
a very interesting results. AGT correspondence [1, 2] is an example of such theories
obtained by compactification of six-dimensional theory on Riemann surfaces. In the past
works [3, 4], we considered super Yang-Mills theories (SYM) defined on flat spacetime
times the Riemann surface. This theory is twisted to preserve the supersymmetry on the
curved space. In the case where the Riemann surface has a boundary we also consider
the boundary condition for preserving the supersymmetry. So the localization method is
valid for our case.
The localization method is a very useful technique to calculate the path integral for
theories with supersymmetries. This technique has been studied for theories defined on
various spaces [5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17].
In this paper we would like to compute the partition function of such SYM defined
on the product space of Riemann surfaces and flat space. To obtain the finite result we
consider in this paper the Euclidean theory on compact space T2 × Σg. This partition
function is defined by path integral:
ZT2×Σg =
∫
[dΦ]e−
∫
d4xL[Φ]. (1.1)
The partition function on the torus is evaluated by an object called “elliptic genus.” This
quantities have been calculated in some examples [18, 19].
In this paper we treat two-dimensional superfields introduced in the previous paper [4]
by following the method of [20] which treat the three-dimensional superfields to construct
four-dimensional theory with a boundary. In our case we introduced the boundary on the
curved space. Then the remaining symmetry is smaller than the case in [20] which treats
the boundary on the flat space. In our case the remaining symmetry is two-dimensional
N = (2, 2). We define the supersymmetry transformation to that these fields preserve the
1
Wess-Zumino gauge. Using this supersymmetry we calculate the partition function by the
localization method. In this paper the calculation is performed on the closed Riemann
surface (no boundary) for simplicity.
For future works considering theories with boundaries is interesting. A geodesic bound-
ary can be introduced so that the theory preserves the supersymmetry. The condition for
preserving half of the supersymmetries on a closed Riemann surface is studied with various
numbers of the supersymmetry in [3]. The N = (2,2) supersymmetry considered here is
broken in the case of the boundary theory to half of it, namely, N = (1,1). The boundary
conditions for various manifold is considered in [21, 22, 23, 24, 25, 26, 27, 28, 29, 30]. Lo-
calization on curved space with boundary is recently studied. For example, the partition
functions and the Wilson loops are studied by localization on three-sphere and two-sphere
case [31].
Main result
In this paper the partition function of SYM on T2×Σg is calculated. The integral on the
torus is performed and the theory on the Riemann surface is obtained:
ZT2×Σg =
∏
x2,x3∈Σg
∫
du
∫
M
DΦ0. (1.2)
where u is the holonomy which is related to the components of the gauge field on the
torus and moduli parameter as:
u =
∮
Atdt− τ
∮
Asds, (1.3)
where At and As are the temporal and spatial components of the gauge field. The second
integral in eq.(1.2) is performed over the moduli space which is defined by the fixed point
of the localization and DΦ0 is the measure on it. The integrand is the elliptic genus but
it is equal to one in our result, that is, the one loop determinant is trivial. This is a
similar situation to [14], where SYM defined on S2× (3-manifold) is considered. Then,
we see a similar reduction from 4d-theory defined on the product space to 2d theory on
the Riemann surface:
Z4d,SYM[T
2 × Σg] = Z2d,CFT[Σg]. (1.4)
On general surfaces with arbitrary genus g calculating the above integral seems to be
very hard. For future work, I would like to calculate them in some simple cases, which is
sphere S2 for example, and will reveal the dependence of the theory on the geometry of
the surface.
This paper is organized as follows: In section 2 we define the superfields defined on
the two-dimensional space. This is introduced in [4] but we now redefined it in the
Euclidean case. We confirm this theory surely has 2d N = 2 supersymmetry. In section
3 using this supersymmetry, we identify the fixed points of localization. Evaluating the
integrand at this point, the classical part of the partition function is obtained. The one-
loop determinant is evaluated in section 4. We investigate the chiral multiplet part and
the vector multiplet part separately. Finally we see that the resulting partition function
represents the theory localized on the Riemann surface. Appendix A gives the definition
of eta and theta functions used in the paper.
2 Construction by the two-dimensional superfields
2.1 Setup
First we review the setup of the four-dimensional SYM with N = 4 supersymmetry. We
consider SYM defined on T2 × Σg, where T2 is the torus with complex structure τ and
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Σg is the Riemann surface with genus g. Our theory consists of a four-dimensional gauge
field Aµ, µ = 0, 1, 2, 3, six scalars X
A, A = 4, 5, · · · , 9 and the Majorana-Weyl spinor Ψ
which satisfies Γ0123456789Ψ = Ψ.
To preserve some of supersymmetries on a curved manifold we twist the theory [3].
The twisted derivative is defined by the external gauge field Aµ in SO(2)3 ⊂ SO(6) R-
symmetry as
DµΦA = ∂µΦA + i[Aµ,ΦA] +
∑
B
AABµ ΦB , (2.1a)
DµΨ = ∂µΨ+ i[Aµ,Ψ] +
1
4
ΩABµ ΓAB − iAµΨ. (2.1b)
Aµ and AABµ are related by the Gamma matrices: Aµ = 12AABµ ΓAB, where (A,B) takes
values (4, 5), (6, 7), or (8, 9).
The Minkowski action is given in [4]. In order to calculate the path integral we use
the Euclidean one;
Lgauge = 1
(gYM)2
√
g Tr′
{
+
1
4
FµνF
µν +
1
2
DµXAD
µXA − 1
4
[XA,XB ][X
A,XB ] +
R
4
∑
A=4,5
(XAXA)
−1
2
ΨΓµDµΨ+
1
2
ΨΓA[XA,Ψ]
}
.
(2.2)
We use the Tr′ normalized as Tr′ = 1h∨Trad where h
∨ is the dual Coxeter number. In the
mass term, A = 4, 5 is singled out because the directions 4, 5 is related to the twisting. It
is the same action used in [3].
2.2 Action by 2d superfields
In this section we construct the Euclidean action (2.2) in terms of two-dimensional su-
perfields defined on T2. First we define the coordinates on the spacetime. Let (x0, x1) be
coordinates on the torus and (x2, x3) be those on the Riemann surface. The metric is
gmn = δmn, gij = e
2h(x2,x3)δij . (2.3)
The indices m,n are used for the coordinates on the flat directions (on the torus) and the
indices i, j are used for the curved space (the Riemann surface). h(x2, x3) is the function
so that it has constant curvature on the Riemann surface R = +2, 0,−2 for g = 0, g = 1,
g ≥ 2, respectively. We use the sigma matrices in unsusual ordered as
σM = {σm, σa} =
{( −1 0
0 −1
)
,
(
1 0
0 −1
)
,
(
0 1
1 0
)
,
(
0 −i
i 0
)}
. (2.4)
We use the indices a, b to label the coordinates on the dimensional reduced directions: 6
and 8. It is more convenient to use this for this work. We denote M to summarize the
coordinates on the torus and these space: M = 0, 1, 6, 8.
We introduce two kinds of superfields — vector and chiral superfields. We need one
vector superfield and three chiral superfields to realize the degrees of freedom of the 4d
SYM. The vector superfield can be expanded as
V = −
∑
m=0,1
θσmθ¯vm(x)−
∑
a=6,8
θσaθ¯va(x) + iθθθ¯λ¯(x)− iθ¯θ¯θλ(x) + 1
2
θθθ¯θ¯D(x). (2.5)
We also use the linear multiplet defined by the vector superfield:
Σ :=
1
2
√
2
{D+,D−}. (2.6)
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We used the supercovariant derivatives:
Dα = e−VDαeV , Dα = eVDαe−V , (2.7)
where
Dα :=
∂
∂θα
+ i(σµθ¯)α
∂
∂xµ
, Dα˙ := − ∂
∂θα˙
− i(θσµ)α˙ ∂
∂xµ
. (2.8)
Supersymmetry charge are defined similarly:
Qα :=
∂
∂θα
− i(σµθ¯)α ∂
∂xµ
, Qα˙ := −
∂
∂θα˙
+ i(θσµ)α˙
∂
∂xµ
. (2.9)
The three chiral multiplet has the following expansion:
Φi = φi +
√
2θψi + θθFi + iθσ
mθ¯∂mφi +
i√
2
θθθ¯σ¯m∂mψi +
1
4
θθθ¯θ¯φi. (2.10)
The gauge transformation of the vector superfield is defined in the usual way:
e2V → e−iΛ†e2V eiΛ, (2.11)
while that of chiral superfields is
Φ1 → e−iΛΦ1eiΛ, (2.12a)
Φi → e−iΛΦieiΛ − e−iΛ∂i
2
eiΛ, i = 2, 3, (2.12b)
where Λ is a chiral superfield.
The relation between these component fields and 4d SYM fields is shown in Table 1.
In this table the projection P1±, P2± decomposes 16-components of the fermion Ψ into
four 4-component Weyl-spinors.
The Lagrangian by superfield formalism is given in [4]. Now we use the Euclidean
action:
L[V,Φi] = −√g Tr′
∫
d4θ
[
− ΣΣ+ 2e−2V Φ1e2V Φ1
]
− Tr′
∫
d4θ
∑
i=2,3
{
e−2V
(
1
2
∂i +Φi
)
e2V +Φi
}2
− 2Tr′
[ ∫
d2θ Φ1(∂2Φ3 − ∂3Φ2 − 2[Φ2,Φ3]) + c.c.
]
. (2.13)
As shown in [4] this action gives the 4d SYM action (2.2).
2d fields 4d fields relation
v0, v1 ←→ A0, A1 v0 = A0, v1 = A1
v6, v8 ←→ X6, X8 v6 = X6, v8 = X8
λ ←→ P1−P2+Ψ
φ1 ←→ X7, X9 φ1 = 12X7 + i12X9
ψ1 ←→ P1−P2−Ψ
φ2 ←→ A2, X4 φ2 = 12X4 − i12A2
ψ2 ←→ P1+P2+Ψ
φ3 ←→ A3, X5 φ3 = 12X5 − i12A3
ψ3 ←→ P1+P2−Ψ
Table 1: Correspondence between components of superfields and 4d fields
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2.3 2d N = (2, 2) supersymmetry
We define supersymmetry transformation of superfields, δS , by combining the usual one,
ξQ + ξ¯Q, and the gauge transformation (2.11) and (2.12) to preserve the Wess-Zumino
gauge. Supersymmetry transformation for vector multiplet is expressed as follows in
components:
δSvm = i(ξσmλ+ ξ¯σ¯mλ)− i
2
∇m(Λ0 − Λ∗0), (2.14a)
δSva = i(ξσaλ+ ξ¯σ¯aλ)− i
2
[iva,Λ0 − Λ∗0], (2.14b)
δSλ
α˙
= −iξ¯α˙D + (σ¯MN ξ¯)α˙vMN − 1
2
[Λ0 − Λ∗0, λα˙], (2.14c)
δSλα = iξαD + (σ
MNξ)αvMN − 1
2
[Λ0 − Λ∗0, λα], (2.14d)
δSD = ∇M (−ξσMλ+ ξ¯σ¯Mλ)− i
2
[Λ0 − Λ∗0,D], (2.14e)
where θ independent component of the chiral superfield can be set to zero, Λ0 = 0. Here
we defined the gauge covariant derivative as ∇m := ∂m + i[vm, ∗].
Using the correspondence between superfields and 4d gauge fields (Table 1), the SUSY
transformation of the chiral superfields are rewritten as follows:
For i = 1,
δSφ1 =
√
2ξψi, (2.15a)
δS(ψ1)α =
√
2ξαF1 +
√
2i(σmξ¯)α∇mφ1 −
√
2(σaξ¯)α[va, φ1], (2.15b)
δSF1 =
√
2iξ¯σ¯m∇mψ1 −
√
2ξ¯σ¯a[va, ψ1] + 2iξ¯[λ, φ1], (2.15c)
while for i = 2, 3,
δSφi =
√
2ξψi, (2.16a)
δS(ψi)α =
√
2ξαFi +
1√
2
(σmξ¯)αvmi − 1√
2
(σaξ¯)α∇iva
+
i√
2
(σmξ¯)α∇mXi+2 − 1√
2
(σµξ¯)α[va,Xi+2], (2.16b)
δSFi =
√
2iξ¯σ¯m∇mψi −
√
2ξ¯σ¯a[va, ψi] + iξ¯[λ,Xi+2] + iξ¯∇iλ. (2.16c)
Note that there are additional terms in the transformation of Φ2 and Φ3 compared to
Φ1 because of the strange gauge transformation for Φ2 and Φ3 (2.12b). This component
expression represents gauge invariance manifestly. The gauge covariant derivative is de-
fined as ∇M = ∂M + i[vM , ∗], (M = 0, 1, 6, 8). Note that for a directions it is simply a
commutator ∇a = [va, ∗].
3 Localization
Now the Lagrangian is expressed by the exact form since it is the integral form
∫
d2θ(· · · )
as shown in eq.(2.13). Following the usual method of localization, the path integral is
evaluated in the limit gYM → 0. The integral is localized to Lbos = 0, where Lbos is
the bosonic part of the Lagrangian. Then the fixed locus is identified by completing the
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square:
Lbos = 1
2
{
D − 2i
( ∑
ℓ=1,2,3
[φℓ, φℓ]−
∑
i=2,3
∂iReφi
)}2
+ 2
( ∑
ℓ=1,2,3
[φℓ, φℓ]−
∑
i=2,3
∂iReφi
)
+
1
2
v201 +
1
2
∑
a=6,8
∇mva∇mva + |[v6, v8]|2 + 2
∑
ℓ
|Fℓ|2
+ 2∇mφ1∇mφ1 + 2
∑
i=2,3
∇mReφi∇mReφi + 2
∑
ℓ,a
|[va, φℓ]|2
+
1
2
∑
i=2,3
(∂iv
M + 2∇M Imφi)(∂ivM + 2∇M Imφi). (3.1)
The fixed point is obtained by demanding that each term is zero:
Lbos,E = 0⇔
D = 0,
∑
ℓ=1,2,3
[φℓ, φℓ]−
∑
i=2,3
∂iReφi = 0,
vMN = 0, Fℓ = 0,
∇mφ1 = 0, ∇mReφi = 0, [va, φℓ] = 0,
∂ivm + 2∇mImφi = 0. (3.2)
In the above the indix ℓ runs 1,2 and 3. The indices on the torus are m,n and those of
the Riemann surface are i, j. The indices a, b sun 6, 8 and we use M,N to summarize m
and a: M = (m,a) = (0, 1, 6, 8). Note that vMN is the abbreviation for v01, vma and v68,
that is, vMN = 0 means
v01 = 0, vma = ∇mva = 0, [v6, v8] = 0. (3.3)
At the locus satisfying (3.2), the Lagrangian is evaluated as Its bosonic part is
Lbos = 0. (3.4)
It gives the classical part of the partition function. In the below, we calculate the one-loop
determinant.
4 One-loop determinant
The partition function is factorized into the classcal part which we evaluated in the pre-
vious section and the Gaussian integral around the localized locus. It is the one-loop
determinant Zone-loop.
ZT2×Σg = limgYM→∞
∫
[DΦ] exp
[
−
∫
d4xL(Φ)
]
=
∫
[DΦ0] Zcl(Φ = Φ0) · Zone-loop. (4.1)
The one-loop determinant is evaluated by the quantity which is called “the elliptic
genus ” [32, 33, 18, 19]. In the previous section we saw the classical Lagrangian vaniches
at the fixed point, Lcl = 0. Then, the classical part of the partition function is trivial:
Zcl = 1.
Let us perform the path integral on the torus to evaluate the one-loop part. This
qunatity is the elliptic genus. The elliptic genus is defined as
Z = TrRR(−1)F qHL q¯HRyJ
∏
a
xKaa , (4.2)
where RR under the trace means the fermions have periodic boundary conditions, F is
the fermion number, HL(R) is the left (right) moving hamiltonian: 2HL,R = H ± iP , J
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is the left moving R-current and Ka is flavor symmetry group, which is zero in our case.
We defined the following variables:
q := e2πiτ , y := e2πiz, xa := e
2πiua . (4.3)
These are related to the complex structure, R-symmetry and flavor-symmetry, respec-
tively. Let AR and Aflavor be the R-symmetry and flavor-symmetry gauge fields. z and
ua are related to them as
z =
∮
t
AR − τ
∮
s
AR, ua =
∮
t
Aflavor − τ
∮
s
Aflavor. (4.4)
We choose the R-charge as Q[θ−] = 1 and Q[θ+] = 0.
We calculate the one-loop part in the free field approximation. The free Lagrangian
of the theory is
L[V,Φi]|free = 1
2
D2 +
1
2
v01 + ∂
mσ∂mσ + i(λ+(∂0 − ∂1)λ+) + i(λ−(∂0 + ∂1)λ−) +
∑
i=1,2,3
F iFi
+
∑
i=1,2,3
2∂mφi∂mφi +
∑
i=1,2,3
iψiσ
m∂mψi. (4.5)
4.1 Chiral multiplet part
We introduced three chiral multiplets. In the following expression we denote the U(1)
charge of the chiral multiplet as α. The chiral multiplet can be expanded by the generator
of Cartan subalgebra and roots:
Φi = ΦiaH
a +ΦiαE
α. (4.6)
where a runs from 1 to N − 1 and α runs 1 to N2 − N for gauge group SU(N). By
considering each components, for each root α the partition function is roughly,
Zchiral(α) ∼ yα−
1
2
1− y−∆+1
1− y∆
∞∏
n=1
1− qny−∆+1xα
1− qny∆xα
1− qny∆−1xα
1− qny−∆xα =
θ1(y
−∆+1xα, q)
θ1(y∆xα, q)
, (4.7)
where ∆ is the R-charge of the chiral multiplet. In the last expression we used theta
function summarized in Appendix A.
The Cartan part, α = 0, can be calculated in the similar way except for the zero mode,
(the powers of y) = 0. This mode gives divergent. Then, we need to remove this mode to
get a finite result by removing the mode corresponding n = 0. By the relation between
theta and eta functions,
lim
ξ→1
1
ξ − 1θ1(ξ, q) = iη(q)
3. (4.8)
Removing the zero mode corresponds to replacing θ1 in the numerator of the above par-
tition function by η.
Then, the elliptic genus for Φ1 (∆ = 1) is
ZΦ1 =
(
iη(q)3
θ1(y, q)
)N−1∏
α
θ1(x
α, q)
θ1(yxα, q)
. (4.9)
The elliptic genus for Φ2 and Φ3 (∆ = 0) is
ZΦi =
(
θ1(y
−1, q)
iη(q)3
)N−1∏
α
θ1(y
−1xα, q)
θ1(xα, q)
(i = 2, 3). (4.10)
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4.2 Vector multiplet part
Vector multiplet has the components (v−, v+, σ, λ−, λ+,D). The charges of these fields are
0, 0,−1, 0,+1 and 0, respectively. The partition function of vector multiplet decomposes
as
Zvec = (Zvec;cart)
r × Zvec;off, (4.11)
where the first factor is the contribution from the Cartan part of the Lie algebra and the
second factor is the contribution form the off-diagonal part. The powers of r is derived
from the rank of the gauge group; for example, N − 1 for SU(N).
The off-diagonal part consists of a product over root vectors:
Zvec;off =
∏
α;root
θ1(x
α, q)
θ1(y−1xα, q)
. (4.12)
The Cartan part is obtained by removing zero modes in the same way as chiral mutliplets:
Zvec;cart =
(
iη(q)3
θ1(y−1, q)
)N−1
. (4.13)
Then the contribution from the vector multiplet is
Zvec =
(
iη(q)3
θ1(y−1, q)
)N−1 ∏
α;root
θ1(x
α, q)
θ1(y−1xα, q)
. (4.14)
4.3 Whole result of the one loop determinant
We consider now three chiral multiplets and one vector multiplet. The whole result is
given by the product of them:
ZΦ1ZΦ2ZΦ3Zvec = 1. (4.15)
Then, the these contribution is trivial. The remaining integral of the partition function is
ZT2×Σg =
∏
x2,x3∈Σg
∫
du
∫
M
DΦ0. (4.16)
The first integral in eq.(4.16) is the integral of the holonomy defined in eq.(3.2). The
second integral is over the moduli space defined by the localized condition (3.2). DΦ0
is the measure on it. We performed the integral on the flat space part. Therefore, the
dependence of the internal space, that is the Riemann surface, is expressed as the product
in eq.(4.16).
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A Eta and theta functions
We defined the variables q := e2πiτ and y := e2πiz.
Eta function is defined as
η(q) := q1/24
∞∏
n=1
(1− qn). (A.1)
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The definition of the theta functions is
θ1(z|τ) := −i
∑
r∈Z+1/2
(−1)r−1/2yrqr2/2. (A.2)
Using infinite product these function can also be expressed as
θ1(z|τ) = −iy1/2q1/8
∞∏
n=1
(1− qn)(1− yqn)(1− 1
y
qn−1). (A.3)
In this paper we use the notation θ1(z|τ) =: θ1(y, q) and Eta function (A.1) is written
denotes as η(q). We use the useful formula which relates theta and eta functions:
lim
ξ→1
1
1− ξ θ1(ξ, q) = iη(q)
3. (A.4)
Let us proof it by using the expression eq.(A.3),
LHS of (A.4) = lim
ξ→1
−iξ1/2q1/8
1− ξ (1−
1
ξ
)
∞∏
n=1
(1− qn)(1− ξqn)(1− 1
ξ
qn)
= i(q1/8)
(
∞∏
n=1
(1− qn)
)3
= iη(q)3. (A.5)
References
[1] L. F. Alday, D. Gaiotto, and Y. Tachikawa, “Liouville Correlation Functions from
Four-dimensional Gauge Theories,” Lett.Math.Phys. 91 (2010) 167–197,
arXiv:0906.3219 [hep-th].
[2] N. Wyllard, “AN−1 conformal Toda field theory correlation functions from
conformal N = 2 SU(N) quiver gauge theories,” JHEP 0911 (2009) 002,
arXiv:0907.2189 [hep-th].
[3] K. Nagasaki and S. Yamaguchi, “Two-dimensional superconformal field theories
from Riemann surfaces with a boundary,” Phys.Rev. D91 no. 6, (2015) 065025,
arXiv:1412.8302 [hep-th].
[4] K. Nagasaki, “Construction of 4d SYM compactified on open Riemann surfaces by
the superfield formalism,” JHEP 11 (2015) 156, arXiv:1508.00469 [hep-th].
[5] V. Pestun, “Localization of gauge theory on a four-sphere and supersymmetric
Wilson loops,” Commun.Math.Phys. 313 (2012) 71–129, arXiv:0712.2824
[hep-th].
[6] N. A. Nekrasov, “Seiberg-Witten prepotential from instanton counting,” Adv.
Theor. Math. Phys. 7 no. 5, (2003) 831–864, arXiv:hep-th/0206161 [hep-th].
[7] N. Hama, K. Hosomichi, and S. Lee, “SUSY Gauge Theories on Squashed
Three-Spheres,” JHEP 05 (2011) 014, arXiv:1102.4716 [hep-th].
[8] Y. Imamura and D. Yokoyama, “N=2 supersymmetric theories on squashed
three-sphere,” Phys. Rev. D85 (2012) 025015, arXiv:1109.4734 [hep-th].
[9] K. Nagasaki and S. Yamaguchi, “Towards the localization of SUSY gauge theory on
a curved space,” Int. J. Mod. Phys. A27 (2012) 1250029, arXiv:1106.4975
[hep-th].
[10] S. Nawata, “Localization of N=4 Superconformal Field Theory on S1 x S3 and
Index,” JHEP 11 (2011) 144, arXiv:1104.4470 [hep-th].
9
[11] T. Kawano and N. Matsumiya, “5D SYM on 3D Sphere and 2D YM,” Phys. Lett.
B716 (2012) 450–453, arXiv:1206.5966 [hep-th].
[12] Y. Fukuda, T. Kawano, and N. Matsumiya, “5D SYM and 2D q-Deformed YM,”
Nucl. Phys. B869 (2013) 493–522, arXiv:1210.2855 [hep-th].
[13] M. Fujitsuka, M. Honda, and Y. Yoshida, “Higgs branch localization of 3d N=2
theories,” PTEP 2014 no. 12, (2014) 123B02, arXiv:1312.3627 [hep-th].
[14] S. Lee and M. Yamazaki, “3d Chern-Simons Theory from M5-branes,” JHEP 12
(2013) 035, arXiv:1305.2429 [hep-th].
[15] K. Hosomichi, “The localization principle in SUSY gauge theories,” PTEP 2015
no. 11, (2015) 11B101, arXiv:1502.04543 [hep-th].
[16] T. Kawano and N. Matsumiya, “5D SYM on 3D Deformed Spheres,” Nucl. Phys.
B898 (2015) 456–562, arXiv:1505.06565 [hep-th].
[17] M. Honda and Y. Yoshida, “Supersymmetric index on T 2 x S2 and elliptic genus,”
arXiv:1504.04355 [hep-th].
[18] F. Benini, R. Eager, K. Hori, and Y. Tachikawa, “Elliptic Genera of 2d N = 2
Gauge Theories,” Commun. Math. Phys. 333 no. 3, (2015) 1241–1286,
arXiv:1308.4896 [hep-th].
[19] F. Benini, R. Eager, K. Hori, and Y. Tachikawa, “Elliptic genera of two-dimensional
N=2 gauge theories with rank-one gauge groups,” Lett. Math. Phys. 104 (2014)
465–493, arXiv:1305.0533 [hep-th].
[20] J. Erdmenger, Z. Guralnik, and I. Kirsch, “Four-dimensional superconformal
theories with interacting boundaries or defects,” Phys. Rev. D66 (2002) 025020,
arXiv:hep-th/0203020 [hep-th].
[21] D. M. McAvity and H. Osborn, “Conformal field theories near a boundary in
general dimensions,” Nuclear Physics B 455 (Feb., 1995) 522–576,
cond-mat/9505127.
[22] K. Hori, A. Iqbal, and C. Vafa, “D-branes and mirror symmetry,”
arXiv:hep-th/0005247 [hep-th].
[23] V. B. Petkova and J.-B. Zuber, “Conformal boundary conditions and what they
teach us,” arXiv:hep-th/0103007 [hep-th].
[24] K. Hori, “Linear models of supersymmetric D-branes,” in Symplectic geometry and
mirror symmetry. Proceedings, 4th KIAS Annual International Conference, Seoul,
South Korea, August 14-18, 2000, pp. 111–186. 2000. arXiv:hep-th/0012179
[hep-th]. http://alice.cern.ch/format/showfull?sysnb=2235090.
[25] D. V. Vassilevich, “Quantum corrections to the mass of the supersymmetric
vortex,” Phys. Rev. D68 (2003) 045005, arXiv:hep-th/0304267 [hep-th].
[26] J. L. Cardy, “Boundary conformal field theory,” arXiv:hep-th/0411189 [hep-th].
[27] M. Herbst, K. Hori, and D. Page, “Phases Of N=2 Theories In 1+1 Dimensions
With Boundary,” arXiv:0803.2045 [hep-th].
[28] D. S. Berman and D. C. Thompson, “Membranes with a boundary,” Nucl. Phys.
B820 (2009) 503–533, arXiv:0904.0241 [hep-th].
[29] D. S. Berman, M. J. Perry, E. Sezgin, and D. C. Thompson, “Boundary Conditions
for Interacting Membranes,” JHEP 04 (2010) 025, arXiv:0912.3504 [hep-th].
[30] T. Okazaki and S. Yamaguchi, “Supersymmetric boundary conditions in
three-dimensional N=2 theories,” Phys.Rev. D87 no. 12, (2013) 125005,
arXiv:1302.6593 [hep-th].
10
[31] S. Sugishita and S. Terashima, “Exact Results in Supersymmetric Field Theories on
Manifolds with Boundaries,” JHEP 11 (2013) 021, arXiv:1308.1973 [hep-th].
[32] E. Witten, “On the Landau-Ginzburg description of N=2 minimal models,” Int. J.
Mod. Phys. A9 (1994) 4783–4800, arXiv:hep-th/9304026 [hep-th].
[33] E. Witten, “Phases of N=2 theories in two-dimensions,” Nucl.Phys. B403 (1993)
159–222, arXiv:hep-th/9301042 [hep-th].
11
